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Abstract
Cultivation of summer rice in the flood-prone areas of Assam has gained
momentum through massive public investment on STW, especially in the
non-traditional areas. The crop has shown high productivity in the medium
land at higher level of technology, which needs repeated application every
year. The process has paused threat to the marginal and small farmers
who are resource-poor. The study has analysed the growth and stability of
summer rice and economics of its cultivation in the flood-prone districts
of Assam. It has been observed that summer rice has grown faster than
autumn and winter rice during the past four decades. Irrigated HYV summer
rice in the medium land is costly to cultivate but is more productive at
higher level of technology. Yield advantage of summer rice has been found
to be higher than that of autumn and winter rice. High cost and low product
price, land degradation due to over-use of chemical fertilizer, high cost of
irrigation, prevailing market distortion, and lack of short-duration photo-
insensitive varieties have been identified as main constraints for summer
rice cultivation in the non-traditional areas. Absence of strong linkage
between commodity and money market has been found in the rice
producing areas for marginal and small farms.
Introduction
Rice predominates the rural economy of Assam providing food to more
than 25 million people, in addition to generating income and employment
directly and indirectly. It is a staple food of Assamese of all ages, influencing
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the cropping pattern of the state. Assam is endowed with favourable climate
and fertile soil of the Brahmaputra valley, and its cultivation has become
more aesthetic and concomitant. Increased population of the state over the
years has also affected foodgrains availability from domestic production
of rice. During 1951, the per capita per day domestic production of rice in
the state was 296 grams of milled rice, which declined to 220 grams in
1971 and remained almost constant at 219 grams till 1998 (Fig. 1). Excessive
and untimely rainfall during kharif and autumn seasons and the havoc created
by river flood has adversely affected the winter and autumn rice cultivation
in the state. The farmers in the flood-prone areas are in search of alternative
cropping pattern for producing staple grains and cash crops for income
generation.
During 1951-1998, the per capita domestic production of winter rice
was found to decline by (-) 0.08 per cent and that of autumn rice by (-) 0.04
per cent, while summer rice was found to increase by 106.75 per cent. In
1951, the shares of winter, autumn and summer rice in per capita domestic
production were 84.70, 15.10 and 0.02 per cent, respectively, which shifted
to 70.30, 16.10 and 13.70 per cent in 1998. Thus, summer rice has emerged
as an important cereal crop in the state. During the past decade, the crop
has taken a swing in the saucer-shaped marshy areas as a traditional rainfed
crop and also in the non-traditional areas as an irrigated crop. Massive
efforts have been made by the government for production of summer rice
in the state through installation of STWs in the non-traditional areas and its
cultivation in those areas has been identified as a capital-intensive, high-
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cost but highly productive crop, affecting soil health and environment in
contrary to the low-capital, low-cost and high-return rainfed summer rice
in the traditional areas. Market distortions and price uncertainties have
further aggravated the situation in the flood-affected areas and the marginal
and small farmers who are the main participants are adversely affected.
During 1991-92, the state had 79.97 thousand hectares of waste land, out
of which waterlogged and marshy land constituted 49.61 per cent. In the
recent years, marshy land with low water depth has been widely used for
summer rice cultivation without reclamation. Transplanted autumn-rice is
also clubbed as summer rice as it has little distinction in technology,
cultivation practices and time of transplanting. The study, therefore, is an
attempt to assess (i) dynamics of growth and stability of summer rice, and
(ii) economics of summer rice cultivation and its economic potential on
marginal and small farms in the flood plains of Assam.
Data and Methodology
The study relates to the erstwhile districts of Kamrup, Nagaon, Sibasagar
and Lakhimpur of Assam. Secondary data were collected from various
published sources pertaining to the period 1951 to 1998 and the series was
subdivided into three different periods, viz. 1951-65, 1966-90 and 1991-
98. Primary data were also collected following the stratified random
sampling technique in Lahorighat and Raja Mayang Blocks in the Marigaon
district of Assam during 1998. This district represents the area in which
cultivation of summer rice is growing faster than other districts in the state.
Altogether 59 marginal and 43 small farmers were selected for micro-level
analysis. Compound Growth Rates (CGR) were estimated using the
exponential growth model for area, production and productivity of summer
rice. The temporal changes in relative shares of this crop in the gross cropped
area (GCA) in the state were also examined to know the relative status of
the crop in the cropping pattern. The growth rates were further tested at 1
and 5 per cent levels of probability. Sustainability of a crop can be assessed
better by stability of its productivity than area and production, since
productivity is the composite effect of several farm factors which may
influence the cropping pattern. Stability of productivity was examined by
using the co-efficient of variation which was further adjusted with the help
of Cuddy-Delle-Valle (C-D-V) index in different periods.
The effect of levels of technology on productivity of the crop was
examined by using simple tabular analysis, as adoption of technology is a
result of complex process and construction of technological index may not2 4 Agricultural Economics Research Review   Vol. 18   January-June  2005
reflect the actual situation under the prevailing farm environment.
Economics of cultivation of summer rice were also examined for HYV and
local varieties separately under both the irrigated and rainfed conditions by
estimating the cost of production at A2 and C levels with cost-return ratios.
Labour and capital productivities were examined for both the local and
HYV summer rice cultivated in the traditional and non-traditional areas.
Attempt was also made to examine shift in cash revenue, cash income,
production cost and consumers’ surplus due to cultivation of summer rice
by applying the Hyami and Herdt model. Summer rice is locally known as
boro rice in Assam.
Results and Discussion
Practice of Summer Rice Cultivation
Cultivation of summer rice in the state is an age-old practice, particularly
in the swamp areas after the water level recedes in the month of January.
The swamp areas are rich in organic matter with available moisture and
need minimum tillage with low application of manures and fertilizers. The
farmers cultivate the traditional tall varieties, viz. Boro-1 and Boro-2
adjusted against the level of water and avoid the risk of submergence during
monsoon. The farmers often harden the seedlings at the upper edge of the
saucer and gradually adjust transplanting at its lower edge when water level
gradually recedes. It has been considered as a rescue crop and has emerged
as an important cereal crop in the flood plains. High photo-periodism during
the crop period also influences the productivity of the crop. The popular
HYVs cultivated as summer rice in the district are: No. 9, Mala, Pankaj,
Mahsuri, Jaya, Bahadur, Biplab, etc. These varieties are cultivated by the
farmers in the medium as well as low lands which do not get water-stagnation
with irrigation, particularly in the flood-affected areas where winter rice is
risky to cultivate. The cropping systems followed in the flood-prone areas
are: winter rice- boro rice-fallow, winter rice-jute-boro rice, boro rice-fallow-
mustard/pea/vegetables/spices in medium land adjusted under the favourable
situations. In the low lying and swamp areas, boro/transplanted early ahu
and deep-water rice are cultivated. The cropping pattern differs according
to topography of land, availability of moisture and depth of water during
the rainy season. The needs of food security and family income in the
marginal and small farms often predominate the cropping pattern. Rice is
an important cereal for staple food influencing the cropping pattern in
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Growth of Summer Rice in the Flood Plains
It is clear from Table 1 that the growth of area and productivity of
summer rice were highly significant during all the three periods in the state
with a lower magnitude of growth in the second period which took an upward
turn again in the third period during 1990s. The negative growth in
productivity was outweighed by the high positive growth in the area of
summer rice for attaining higher growth in production. Productivity growth
of the crop was found to have improved in the state over the years
District level analysis indicated that summer rice had a rising trend in
the districts of Sibasagar, Lakhimpur and Kamrup with deceleration in
Nagaon district in the recent years. Productivity growth was found to have
improved in all other districts in the recent past, except in Lakhimpur which
experiences early flood caused by higher rainfall in Arunachal Pradesh,
devastating the standing crops. Kamrup and Nagaon districts are
traditionally advanced in the cultivation of summer rice in the state and
these two districts are predominated by this crop, covering an area of about
17.34 per cent in 1951-52 and 54.92 per cent in 1998-99 out of the total
area under summer rice. High growth rate in rice production in Sibasagar
district during 1991-98 was mainly due to progressive increase in the area
from 302 thousand hectares in 1991 to 4615 thousand hectares in 1998,
which indicated the growing popularity of this crop amongst the farmers.
In contrast, production of the crop in Lakhimpur district was severely
affected due to untimely flood in Dhemaji located in the foothills of
Arunachal Pradesh as a result of early monsoons. Flood-damage in the
districts was more during 1966-90 coupled with political upsurge in the
state affecting farm policies.
Stability in Productivity of Summer Rice
The C-D-V index of productivity of summer rice in the flood-affected
districts of Assam is given in Table 2. The value of the index was found to
be lower during the third period (1991-98) in all the districts, exhibiting
more stable productivity during this period. It was mainly caused by the
increased area of summer rice under irrigated conditions in the non-
traditional areas which could escape flood with less variation in productivity.
The lowest productivity was observed during the first period with the lowest
annual change, and was found to gain over time. The productivity of summer
rice varied from 999 kg/ha in Sibasagar district to 1973 kg/ha in Nagaon
district. It was found decelerating in the Lakhimpur district in recent years.
Performance of this crop was better in Nagaon district for its relatively
high growth rate, high mean productivity, accelerated productivity and low
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Temporal Changes of Proportionate Area of Summer Rice in Assam
The proportionate area of summer rice in the gross cropped area (GCA)
in the state was found to shift at different magnitudes during the period
1951-1998 (Table 3). It was 0.15 per cent in 1951, which increased to 3.56
per cent in 1990 and further to 7.00 per cent in 1998. During the past decade,
it grew at the rate of 7.56 per cent per annum. In comparison to winter and
autumn rice, CGR of the ratio of area of summer rice to GCA was much
higher throughout the state.
It was also seen that the area of summer rice grew much faster in the
Nagaon district during 1951-90 but decelerated later. It was 0.12 per cent
in 1951, increased to 0.75 per cent in 1965 and further to 14.26 per cent in
1990. Shift in resource allocation from rice to more remunerative crops
like vegetables and spices in the flood-affected areas dominated by
immigrant farmers caused deceleration in area under summer rice in the
district. Moreover, summer rice is a water-loving crop and needs irrigation
during winter. Irrigation facilities are also absent in the flood-affected
riverine areas with sandy loam soil. In those areas the large section of the
peasants do not possess their own-land with permanent land records (pucca
pattadar) and face difficulties for long-term investment. Kamrup district,
Table 3. Proportionate area of summer rice in GCA and its growth in the
flood-prone districts of Assam: 1951-1998
Years and CGR Kamrup Nagaon Sibasagar Lakhimpur Assam
1951 0.04 0.12 – 0.42 0.15
1955 0.06 0.44 – 0.06 0.23
1960 0.15 2.74 0.47 0.10 0.81
1965 0.09 0.75 0.03 0.31 0.69
CGR(%) 8.74** 8.45** -31.21** 8.12NS 8.75**
1966 0.63 1.50 0.04 0.03 1.19
1970 0.69 0.72 0.01 0.11 1.07
1975 1.09 3.11 0.01 0.07 1.31
1980 1.014 3.13 0.05 0.11 1.20
1985 1.07 3.28 0.01 0.10 1.34
1990 3.05 14.26 0.12 0.28 3.56
CGR(%) 2.74** 7.49** -1.80NS 1.45NS 2.21**
1991 3.49 13.83 0.08 0.17 3.81
1995 4.50 14.45 0.67 1.25 4.67
1998 6.19 19.39 1.57 4.35 7.00
CGR(%) 7.46** 2.97NS 75.05** 59.23** 7.56**
** Indicates level of significance at 1% level of probability.
NS Indicates non-significant value.Talukdar and Beka: Cultivation of Summer Rice in the Flood Plains 2 9
on the other hand, showed a relatively higher and significant growth of
summer rice in recent years. Reclamation of waste land (swamp) for summer
rice cultivation and installation of STWS in the medium land had contributed
much towards the change of cropping pattern in the district. Lakhimpur
district witnessed a low status of the crop during 1951-90, and increased
faster after 1990 at the rate of 59.23 per cent. Farmers of the district cultivate
summer as well as deep water rice as rescue crops in the chronically flood-
affected areas where winter rice is severely damaged by flood and late
transplanting is also not feasible. The crop has also gained popularity in
Sibasagar district in recent years with increased area over that of 1951. It is
more clear that the relative status of summer rice in GCA in the state as
well as in these districts is much higher and it has grown at a higher rate
than that of autumn and winter rice.
Attempt was also made to examine the relative position of rice in the
cropping pattern at farm level in the Morigaon district. Table 4 indicates
that on both marginal and small farms, sali rice was more and the local
variety of sali rice occupied more area. It was followed by HYV boro rice
due to special STW programme undertaken by the government, especially
in the flood-affected areas. Ahu rice gradually lost popularity in the state
and transplanted early ahu merged with boro rice. Suitability and land
topography with sufficient rainfall encouraged the farmers to cultivate Sali
rice in the flood-free areas.
Table 4. Proportionate share of area under rice in gross cropped area for
different sizes of farms in the Morigaon district
              Marginal               Small              Average
Crops Area Share Area Share Area Share
(ha) (%) (ha) (%) (ha) (%)
Local sali rice 14.86 19.38 23.27 20.61 18.40 19.90
HYV sali rice 10.20 13.30 19.60 17.36 14.16 15.01
Deep water rice 6.47 8.44 6.47 5.73 6.47 7.30
Local boro rice 1.47 1.91 2.33 2.06 1.83 1.97
HYV boro rice 7.07 9.22 15.33 13.58 10.55 11.06
Local ahu rice 5.54 7.33 7.14 6.32 6.21 6.60
HYV ahu rice 4.73 6.17 6.33 5.61 5.40 5.93
Net cropped area (ha) 41.20 62.60 50.22
Gross cropped area (ha) 76.66 112.90 91.94
Cropping intensity (%) 186.08 180.35 183.04
Cropping intensity for rice (%) 122.18 128.55 125.363 0 Agricultural Economics Research Review   Vol. 18   January-June  2005
Traditionally, farmers were accustomed to the production of sali rice
for their staple food. The average intensity of rice cultivation was 125.36
per cent with high total intensity of crops in the district. Deep-water rice
was cultivated in the substantial area where no other rice crops could be
cultivated due to high depth of water during the rainy season.
Cost and Relative Profitability of Summer Rice
The economics of rice production, given in Table 5, revealed that the
rainfed local summer rice was relatively less costly to produce than autumn
and winter rice on the marginal and small farms. Its cultivation under
irrigated conditions adopting HYV was more costly than under rainfed
conditions. This escalation was mainly due to high costs of labour, irrigation
and chemical fertilizer in the non-traditional medium land . Labour cost in
the traditional areas shared about 58.05 per cent of the total variable cost,
while cost of seeds was 10.92 per cent. There was no distinct difference in
Cost- Return Ratio in both the sizes of farms for this crop under rainfed
and irrigated conditions. The cultivation of summer rice in the non-
traditional areas adopting HYV was costlier, but productive with higher
return at higher levels of technology. Under normal conditions, cultivation
of HYV winter rice was found to be more remunerative than autumn and
summer rice due to higher natural soil fertility and high rainfall, reducing
the cost of cultivation. On the other hand, application of full dose of
fertilizers is not effective in the rice field during the rainy season because
of high percolation and leaching losses. It was observed that Cost C was
more than double the Cost A2.
Cultivation of HYV summer rice in the non-traditional areas having
irrigation incurred 81.60 per cent higher cost for marginal farmers, while it
was 109.37 per cent higher for small farmers in comparison to its cultivation
under rainfed conditions in the traditional areas. The share of irrigation
cost and agrochemicals including manures and machine labour, was 39.84
per cent and irrigation alone accounted for 19.60 per cent of the total variable
cost. Increase in return was 383.22 and 214.66 per cent, respectively. This
indicated that if summer rice replaces the area of rainfed autumn rice, there
would be an yield advantage per hectare through increase in productivity.
Net income was found to increase marginally in small farms due to
cultivation of summer rice in the non-traditional areas. However, the
magnitude of cost and return for HYV autumn and summer rice under
irrigated conditions did not show much changes. Cost of irrigation in the
non-traditional areas was often reduced if there was early rainfall in the
months of February and March, affecting the average cost of production.
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The relative economic status indicated that contribution of winter rice
in net income in the district was predominating, following summer rice in
both the sizes of farms. Contribution of autumn rice in both the groups of
farms was the lowest. Higher contribution of summer rice indicated that
the area under autumn rice was shifted to summer rice at farm level,
contributing to higher farm income. This was much encouraged by the
higher net income of irrigated HYV summer rice in the district. The crop is
physiologically advantageous due to high photo-period, leading to higher
productivity. However, high capital requirement to achieve higher
productivity of this crop in the non-traditional areas with market distortions
may limit the area expansion in the marginal and small farms. It has also
been reported that high level of chemical fertilizers used continuously in
the field had reduced the natural fertility of soil in the non-traditional areas
and it needed added level of fertilizers to achieve the constant level of
yield, leading to capital constraints on marginal and small farms. The crop
may also be risky in summer if early rainfall is accompanied by hailstorms.
The other weakness is that the crop has a long gestation period of about six
months and is prone to early flood and hailstorm because of photo-
sensitiveness of the varieties available for cultivation at the present. The
cooking quality of the traditional varieties, viz. boro-1 and boro-2 is not
preferred by the consumers of high-income group due to its coarseness The
cooking quality of the HYVs cultivated as summer rice is quite fair. The
grains of summer rice also fetch lower prices in the market than those of
winter rice. The growth of seedlings of summer rice is checked in the
seedbed as well as in the field after transplanting, as temperature drops in
winter. This affects the utilization of land more intensively. The farmers
utilize the swamp areas only once by cultivating summer rice under rainfed
conditions with other aqua harvests like fish, wild grasses, while the medium
land can be used intensively during the year through multiple crop
cultivation.
Shift in Supply and Income
The parameters obtained through application of Hayami and Herdt
model indicated that adoption of HYV summer rice could shift 33.30 per
cent of supply on marginal farms and 44.60 per cent on small farms (Table
6). It is evident that consumers’ gain was higher in small farms due to
higher shift in supply, leading to higher shift in cash revenue and cash
income. A fall in price leads to decline in producers’ cash income, but this
was outweighed by decline in cost of production. The high magnitude of
parameters in small farms in the study area indicated the commercial nature
of summer rice cultivation in the state (Allauddin and Tisdell,1986). TheTalukdar and Beka: Cultivation of Summer Rice in the Flood Plains 3 3
results indicated that both producers and consumers gained from the
technological change in the subsistence agriculture in the district.2
Use of Technologies and Productivity
Attempt was made to relate productivity with the level of technology
used. It was observed that about 87 and 93 per cent of marginal and small
farmers used chemical fertilizers and about 56 and 54 per cent of them
used FYM in HYV summer rice cultivation, respectively in the non-
traditional areas (Table 7). The marginal and small farmers applied chemical
fertilizers in 92 and 98 per cent of the area under summer rice inadequately
with high use-gap. The use-gap of FYM was higher in both the groups of
farms. Cost of irrigation per hectare was Rs 1705 in small farms and Rs
1749 in marginal farms and 39 per cent of the marginal and 65 per cent of
the small farmers cultivated HYV summer rice under irrigated condition in
the non-traditional areas. It was observed that the technology used per
hectare was less than the recommended level and the actual yield was 36.28
and 33.33 per cent lower than the potential yields of summer rice on the
marginal and small farms, respectively. The mean yield of rainfed summer
rice was lower than the yield of HYV rice on both the groups of farms . The
HYVs like No. 9 and Biplab performed better as irrigated summer rice
(Appendix I). The farmers could obtain 62 per cent higher yield of this
crop per hectare by cultivating HYVs in preference to the local varieties. It
was observed that out of the total area irrigated, 71.52 per cent was irrigated
by shallow tube wells ( Appendix II). Low output capital ratio indicated
that cultivation of HYV summer rice under irrigated condition was highly
capital-intensive.
2 For details, see Market Analysis, Technology and Income Distribution with Respect
to Rice Cultivation in the Morigaon District of Assam, unpublished MSc thesis,
submitted to the Department of Agricultural Economics, Assam Agricultural Uni-
versity, Jorhat (2000).
Table 6. Percentage changes in production and income of farmers due to
adoption of HYV boro rice
Size of Consumer Cash Production Cash Shift in
farms surplus revenue cost income supply, %
Marginal 0.30 5.52 -1.00 6.52 33.30
Small 2.34 7.06 -1.71 8.77 44.60
Mean 1.16 6.17 -1.02 7.47 38.063 4 Agricultural Economics Research Review   Vol. 18   January-June  2005
Size of Farms, Technology and Extension Gaps
Technology gap was examined by estimating the difference in the
potential and the on-farm trial yields and extension gap was the difference
in on-farm trial and the farmers’ yield. It was found that the technology and
extension gaps in summer rice cultivation were quite low (Table 8). These
were 12.0 and 12.6 q/ha for marginal farms and 11.2 and 11.5 q/ha for
small farms, respectively. These were 13.6 and 10.4 q/ha for all farms in
the district. It was also observed that the average productivity of local boro
rice under rainfed condition was 34.5 and 33.6 q/ha for marginal and small
farms and that of HYV boro rice was 36.6 and 56.5 q/ha, respectively under
irrigated condition. The average productivity of rainfed boro and HYV
boro rice was 35.0 and 58.9 q/ha, respectively on all farms and was found
to be higher than the average productivity of rice in the state. Under normal
practice, the productivity of local rainfed winter rice was found to be 24.48
quintals in the district and the productivity of HYV rainfed and HYV
irrigated winter rice was higher than its normal productivity by 47.35 and
143.22 per cent, respectively. The productivity of local rainfed ahu rice
was 20.05 quintals and the productivity of HYV rainfed and HYV irrigated
ahu rice shifted by 64.40 and 139.90 per cent, respectively over the rainfed
Table 7. Use of technologies and levels of productivity of HYV irrigated
summer rice in Marigon district
Observations Marginal (Irrigated) Small (Irrigated)
A. FYM
a. Quantity used (kg/ha) 2750.00 2450
b. Farmers using FYM (%) 56.52 53.57
c. Area covered (%) 56.47 58.70
d. Use-gap (%) 72.50 75.50
B. Chemical fertilizer
a. NPK (kg/ha) 81.20 88.10
b. Farmers using NPK (%) 86.96 92.86
c. Area covered by NPK (%) 92.00 97.85
d. Use-gap (%) 67.00 64.20
C. Irrigation expenditure (Rs/ha) 1749 1705
a. Farmers using irrigation (%) 100 100
b. Area covered (%) 100 100
D. Productivity
a. Potential (kg/ha) 678 678
b. Actual (kg/ha) 432 452
c. Gap (%) 36.28 33.33
E. Output- labour ratio 248.40 254.48
F. Output-capital ratio 3.59 3.70Talukdar and Beka: Cultivation of Summer Rice in the Flood Plains 3 5
local ahu rice. The productivity of local boro rice was 34.90 quintals per
hectare in the traditional areas and its productivity was higher by 65.50 per
cent for irrigated HYV boro rice. It was also found that if boro rice were
cultivated instead of ahu and sali rice escaping the flood, there would have
been a productivity gain of 188.07 and 135.95 per cent, without using
additional technologies.
Conclusions and Policy Implications
The study has concluded that the cultivation of summer rice has grown
faster than that of autumn and winter rice, especially in flood-affected areas.
Its growth rates in area, production and productivity have been faster in the
recent decades. Erstwhile Nagaon district has exhibited higher growth rate,
while it has been low in the Lakhimpur district. Compound growth rate of
its proportionate area in GCA has been higher than that for autumn and
winter rice. Marginal farms have benefited less from the summer rice
cultivation. Shift in productivity of HYV summer rice has been higher at
higher level of technology. Use of chemical fertilizers is essential in summer
rice cultivation under irrigated conditions and its use has been inadequate.
Income shift has been lower due to low output price and other market
distortions. The extension and technology gaps in summer rice cultivation
have been quite low. It has been also observed that if boro rice is cultivated
instead of ahu and sali rice, there would be a yield advantage of 188.07 and
135.95 per cent, respectively at the existing level of technology. Productivity
of summer rice is more stable as is evident from its low instability index.
Low economic status and poor purchasing power of marginal and small
farms, land degradation due to repeated use of higher level of chemical
fertilizer have hindered its cultivation in the non-traditional areas. Subsidised
input, better price policy, removal of market distortions and short-duration
photo-insensitive varieties may encourage the farmers to cultivate boro
rice in the non-traditional areas for economic sustainability. A strong linkage
between commodity and money market will further encourage the marginal
and small farmers for cultivating high cost boro rice in the non-traditional
areas.
Table 8. Estimation of technology and extension gaps of summer rice for
Morigaon district
(q/ha)
Farms Potential On-farm Average farmer’s Technology Extension
yield yield yield gap gap
Marginal 67.8  55.6 43.2 12.0 12.6
Small 67.8 55.6 45.2 45.2 11.53 6 Agricultural Economics Research Review   Vol. 18   January-June  2005
Note:
1. The compound growth rates were estimated by using the following
Exponential Growth Model [Equation (1)]:
Y = A.Bt …(1)
where,
Y = Dependent variable
t = Time period
A, B = Constants
Growth rate (r) = (Antilog of B – 1) × 100














Y log t B log Y log Y log
log
B 100





































Growth parameters were tested at 1 per cent (**) and 5 per cent (*) levels
of probability. NS signified non-significance.
2. Hayami and Herdt Model
Changes in consumers’ surplus ≅ p0 q0 (kr/β+η) …(3)
where,
r = Ratio of marketed surplus
β = Supply elasticity
η = Price elasticity of demand
Changes in producers’ cash revenue ≅ p0 q0 k (η–r )/(β + η)
Changes in cost of production ≅ p0 q0 k[ β(η–1)/(1+β)(β+η)]
Change in cash income ≅ Change in cash revenue – change in cost ≅
p0 q0 k [ (η –r ) + β (1–r )] / [ (1+β) (β+η)]
3. Cuddy-Delle-Valle Index
CV= (CV*)(1-R2)0.5 …(4)
where, CV= Co-efficient of variation after adjustment
CV*= Co-efficient of variation before adjustmentTalukdar and Beka: Cultivation of Summer Rice in the Flood Plains 3 7
4. Farm level analysis indicated that price elasticity of demand (η) was
0.6846, ratio of marketed surplus (r) was 0.353 for marginal, and 0.1705
for small farmers and supply elasticity (β) was 0.5978 for marginal
and 0.6530 for small farmers.
5. The local varieties of summer rice were tall and were cultivated under
rainfed conditions in the swamp and low-lying areas. The HYVs were
dwarf and semi-tall and were cultivated in medium land under irrigated
condition.
6. Winter rice, autumn rice and summer rice are locally known as sali,
ahu and boro rice, respectively in Assam.
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Appendix I
Productivity of summer rice on marginal and small farms in Nagaon district
Farm size Local No. 9 Pankaj Biplab Mahsuri Mean
varieties HYV
Marginal 34.52 59.00 55.00 57.00 46.80 54.45
Small 33.65 60.00 56.50 58.00 50.50 56.52
Mean 34.15 59.42 55.60 57.42 48.36 55.32
.
Appendix II
Extent of use and mode of irrigation in summer rice cultivation on marginal
and small farms
Size of No. of Area Gross Canal Area Cost of
farms house- under irrigated irrigated irrigated irrigation
holds irrigation area area by STW (Rs/ha)
using (ha) (ha) (ha) (ha)
irrigation
Marginal 23 7.07 8.80 2.67 6.13 1749.00
124.47 (30.34) (69.66)
Small 28 15.33 20.33 5.27 15.06 1705.00
132.62 (29.92) (74.08)
Mean 25 10.55 13.66 3.77 9.90 1730.45
127.64 (30.16) (71.52)
Figures in bold indicate intensity of irrigation and the figures within the parentheses
indicate percentage to gross irrigated area.